Teachers play an important role for teaching science process skills in class through planning and arranging learning activities and teaching how to reach scientific information. The purpose of this study was to investigate whether the teaching aproaches used in the teaching and learning process of a science class are able to provide the opportunity to inculcate science process skills and to identify which science process skills were inculcated (if any) during the lesson without actually planning to teach science process skills. This is a qualitative case study in two Smart Schools in Malaysia. 24 students aged 14 years old and two science teachers were the sample of this study This study revealed that the process of teaching and learning science that uses various teaching approaches in one science lessons has additional advantages in terms of providing opportunities for the inculcation of science process skills. It also managed to provide the students with the opportunity to learn independently in acquiring some of the skills. The use of various teaching approaches is in juxtaposition to each other. Science teaching and learning process is a dynamic process, where the movement from one teaching approach to another occur and not necessarily always occur in an orderly sequence. Hence, the use of various teaching approaches in a single lesson can create more opportunities for inculcation and acquisition of science process skills in the classroom.
Introduction
We are in the era of science and technology where scientific knowledge has grown exponentially and technology has progressed at a rapid pace. Its effects can be clearly seen in all aspects of our lives. Science education plays a key role for the futures of societies. Globally, countries have continuously sought to improve the quality of science education particularly developing countries.
As mentioned by Kirscher, Sweller & Clark (2006) , disputes about the impact of instructional guidance during teaching and learning of science have been ongoing for at least the past half-century. Arguments being whether students learn best in an unguided /minimally guided teaching-learning environment or novice learners should be given direct instructional guidance on the concepts and procedures. Both arguments have been the focus of this research whereby the acquisition of science process skills can be achieved during the teaching and learning of science by providing opportunities to inculcate science process skills in their lessons.
Acquiring science process skills is considered as "learning how to learn" because children learn how to learn by thinking critically and using information creatively and they continue to learn when making discriminating observations, organizing and analyzing facts or concepts, giving reasons for particular outcomes, evaluating and interpreting results, drawing justifiable conclusions and predicting what will happen if anything were to be changed (Martin et al., 2001) .
Process skills describe the types of thinking and reasoning required. Process skills can be divided into two categories, basic and integrated process skills. In science, basic science process skills help children to expand their learning through experience. Children begin with simple ideas, and expand to form new and complex ideas. It is hoped that emphasis on science process skills helps children discover meaningful information and accumulate knowledge by constructing their understanding within and beyond the science classroom (Martin et al., 2001 ).
Science process skills are seen as a problem solving skill in which a problem is represented, a systematic process is carried out in order to arrive to solve the problem (Gagne et al., 1993) . Science process skills are important to teaching ways of reaching knowledge. The students need the process skills both when doing scientific investigations and during their learning process (Harlen, 2000; Taconis, Ferguson-Hessler & Broekkamp, 2000) . Science process skills is also believed to be able to ensure that students have the meaningful learning experience because they help students to develop higher order thinking (Germann & Aram, 1996; Lee et al., 2002) .
According to Germann & Aram (1996) the basic science process skills provide the intellectual groundwork in scientific enquiry. The basic process skills are the prerequisites to the integrated process skills. The integrated process skills are the terminal skills for solving problems or doing science experiments.
Many researchers have done studies investigating science process skills in science education internationally (Lazarowitz & Huppert, 1993; Germann & Aram, 1996; Harlen, 1999; Beaumont-Walters & Soyibo, 2001; Huppert,Lomask & Lazarowitz, 2002; Harrell & Bailer, 2004; Monhardt & Monhardt, 2006) and in Malaysia (Chan, 1986; Sarmini, 1986; Kamariah et al., 1996; and Zurida, 1998; Salbiah, 2000; Saat, 2004) . Mostly focusing on the acquisition and performance of science process skills among students, its relation with other skills such as logical thinking, or with achievement.
Considering that teachers are the main source in educating individuals, it is inevitable that there is a need for current teachers and prospective teachers to acquire science process skills and ways of teaching it to students in a science class. One's professional knowledge which is informed by one's professional background, experience and perceptions can be seen from the teachers' behaviors. It is also possible that the form of assessment affects how science is being taught. This is the current scenario in Malaysia, where teachers feel pressured into getting good results for the school, forgetting teaching to learn but teaching to pass the exam. Toh et al. (2006) suggests that people in the East is very dependent on teachers in learning. They believe that teachers should provide prescriptive instructions during practical sessions. He also reported that teachers in this region attach a great importance to close guidance of their students' activities.
There is evidence to suggest that despite the premium placed on the teaching of science process skills since long ago in Malaysia, there is a lack of studies published on the inculcation of science process skills of Malaysian students in science class. Though, several studies reported in Malaysia on the acquisition of only certain science process skills, and the findings were that it is between average to poor (Chan, 1986; Sarmini, 1986; Kamariah et al., 1996; Zurida, 1998) This gives the impression that the inculcation of science process skills does not happen in the process of teaching and learning of a science classroom and research done by Chan (1986 ), Sharifah &Lewin (1993 and Zurida (1998) reported this. Some might argue why do we use inculcating instead of developing? Eventhough the outcome is the same but inculcating a skill is more direct to the person or situation involved and it is a continuous process. It might be done indirectly or directly in a lesson. Development of a skill is more as an overall process whereby we look at the situation and process as the big picture and action towards the development involves deep planning and implementation. Inculcating SPS during science class is important to ensure acquisition of the skills takes place and the process in continuous. Thus, the purpose of this study was to investigate whether the teaching approaches used in the teaching and learning process of a science class are able to provide the opportunity to inculcate science process skills and to identify which science process skills were inculcated (if any) during the lesson.
Methodology
The main focus of this study is to investigate whether opportunities to inculcate science process skills were present during the process of teaching and learning. Thus, a qualitative approach was used in order to identify which type of teaching approaches manage to provide opportunities to inculcate science process skill and whether these opportunities where in fact planned or was created indirectly. The qualitative approach was adopted to give insights and description how and when the science process skills were inculcated. This study was carried out in two Smart Schools in Malaysia. 24 students aged 14 years old and two science teachers were the samples of this study. A stratified sampling technique was used to identify the students. Students were given an adapted Test of Science Process Skills of the original developed by the Malaysian Curriculum Development Center (1998). Questions were modified to suit Form two students for their content and concept being tested. Students were ranked according to their achievement score from highest to the lowest. The students were then divided into three groups of high achievers (85%-75%), moderate (65%-74%) and low achievers (64%-55%.) Four students were selected from each group from these two schools. To ensure the samples selected have similar achievement level, they were selected according to score marks within the range stated.
The criteria for selecting the two teachers were, both teachers teach form two (age 14) students, had attended a 14 weeks Course in Teaching and Learning approach for Smart Schools. Both teachers had agreed to be observed, interviewed and their lesson materials to be examined and analyzed.
Instrumentation and Procedure
Two main methods of collecting data were through observation and interview. In this study, non-participative observation and participant-observation were carried out. Interchangeable role of the observer were done according to the situation and progress of the teaching and learning process. Observations were done using an observation protocol in line with the conceptual framework and aim of this study. The duration of the observation is two hours per week for four weeks for each school. The total amount of observation was 16 hours, eight hours of observations for each school. The topic observed for the whole 16 hours was 'The World Through Our Senses: Light and Sight'.
Interviews with teachers were formally carried out whereas for the students formal and informal interviews were carried out. Formal interviews were done after class, where the students were called one by one for 20-30 minutes, require the students to explain incidents that the researcher needs to know more. Informal interviews were conducted in the classroom, while the students were having their class activities. Mostly of the questions were probing questions to investigate their knowledge and reasoning skills pertaining the science process skills.
There were two science process skill (SPS) checklist used; a) teacher's SPS check list, and b) student's SPS check list. These checklists were developed by the researcher with reference to the competency continuum used by schools in Pennsylvania (Mechling et al., 1994) and adapted to suit the definition used in the Malaysian Science Curriculum for the Science Process Skills. These check list were used when analyzing the transcriptions of the observations of teachers and students.
Results and Discussion
The results will be discussed according to these three aspects; a) how far does inculcation of science process skills occur during the science class, b) how far does the approaches used manage to provide opportunities for the inculcation of science process skills during class, and c) science process skill demonstrated by students during science class
How Far Does Inculcation of Science Process Skills Occur during the Science Class
Results from the interviews with the teachers about their planning of the lessons, showed that both of them did not plan learning activities to inculcate science process skills. According to both of them, these skills will be acquired indirectly during the lesson whether the students are aware or otherwise. Nonetheless, when asked to explain why they did not plan to inculcate science process skills in their lesson, Teacher A answered that she herself did not fully understand science process skills because of the lack of exposure to it. She added that it is embedded in the curriculum, "... so we do not have to teach it explicitly, we just do what the curriculum suggested". Teacher B defended that since the curriculum did not identify specifically which skills to be acquired, the focus of the lesson is on the content. These statements confirmed what the researcher observed that the skills were not taught explicitly but rather were inculcated while doing the activities.
Through document analysis of the curriculum specific science process skills should be acquired by the students for every topic taught. Since teachers themselves fail to identify which science process skills to inculcate or teach, they can just hope that students will acquire which ever science process that they happen to do in the lesson. Table 1 showed the frequency and percentage inculcated indirectly through their lesson on the topic 'The World Through Our Senses: Light and Sight'. Even though the topic taught were the same but because of the approaches and activities were different, Teacher B in School 2 managed to inculcate ten skills compared to Teacher A in School 1 who managed to inculcate only eight skills. The frequency of each skill also is different between school 1 and 2 and this is due to the approaches and activities carried out during the lessons were different. Some of the skills were inculcated while the students were doing the activities, but some skills were inculcated through questioning. From the analysis of the curriculum, it was found that there are only eleven SPS that should be inculcated in the topic. Before planning the lesson, teachers should identify which SPS that should be inculcated. But this was not happening. Without planning to inculcate the specific SPS, teachers could not determin which science process skills will be acquired by the students. Both of the teachers failed to inculcate all eleven science process skills identified in the curriculum to be inculcated during the lesson. When asked further if they feel guilty if by not planning to teach or inculcate these skills the students would not be able to acquire them, they said that they do but they compensate by saying that sooner or later all twelve science process skills will be acquired by the students by the end of the year. They also added that the main focus is to be able to understand the concepts and facts in the lesson for them to pass the examination.
When told that some of the skills needed to be inculcated or taught explicitly especially making inferences, making predictions, forming hypothesis and defining operationally for the students to acquire them, they seemed quiet uneasy and was quick to agree and willing to give it a try for the next lesson. Despite all these, the teachers do feel that science process skills are important to be acquired by students to understand more of the concept taught but because of time constraint and workload, they feel it is troublesome to identify and then plan to inculcate them. They feel it would make their life easier and are willing to plan to teach these skills if it is specified in the curriculum clearly. They also feel that they need to be exposed on how to assess science process skills in class and how to make sure it is inculcated in a science class. 
How Far Does the Approaches Used Manage to Provide Opportunities to Inculcate Science Process Skills during Class
The findings showed that inculcation of science process skills did indeed occur during teaching and learning process in a science classroom through the teaching approach used by the teachers, activities done by students and the teaching materials used in the lesson. Table 3 shows the frequencies teachers using the teaching approaches throughout 8 science lessons for the two schools. Percentage of the usage is in parentheses. Results showed that teachers used more than one teaching strategies or approaches throughout the lessons. The approaches used were discussions, exploring students' ideas, open laboratory inquiries, lectures and student presentations. The use of different approaches manages to provide opportunities to inculcate science process skills indirectly or directly. Results also showed that strategy incorporating discussion manage to inculcate most type of science process skills. Discussions were found to be able to inculcate five basic skills and four integrated science process skills. The basic science process skills inculcated were observation (OB), classifying (CS), making inference (MI), making prediction (MP) and communication (CM). Between the five skills, communication skills (CM) were the most being inculcated, followed by observation skills (OB). Integrated science process skill inculcated were data interpretation (ID), controlling variables (CV), forming hypothesis (FH) and experimenting (EX). Between the four skills, interpretation of data was the most being inculcated. Table 4 showed science process skills that are inculcated according to teaching approaches used. Numbers in parentheses beside the code for science process skills represents frequencies of it being inculcated. When asked, Teacher A responded that she used the discussions method to discuss the results of an experiment in order to rectify or add on facts or information collected by the students. This activity she hoped will enhance the students' understanding. Teacher B said through discussions, students will be able to interact with each other, and this will in turn boost their confidence. She added that students like to discuss to confirm their understanding rather than being told about the facts. Discussions also were carried during student's presentation, where after the presentation, students will pose questions for the presenters to answer and wherever needed the teacher will intervene to confirm or rectify or to explain further the problems discussed. Below is an example of a student's www.ccsenet.org/ass Asian Social Science Vol. 9, No. 8; 2013 presentation taking place, Izah is a member of Group 1. She is presenting that light moves straight.
Izah: Shadows happen when light cannot go through an object and the light will be stopped by the object.

Ali: Why is the shadow black?
Ati: Because light cannot go through opaque object. By presenting the results in a table, the teacher indirectly inculcated the communication skill(CM) and Ali showed the skill of making inferences (MI) when he tried to give reasons why the ringing sound died out. The observations showed that activities involving discussion manage to provide opportunities to inculcate science process skills in a science class. At the same time it also built confidence in students to ask questions and giving answers in their own words.
Ragu: Why is it shadows sometimes is bigger or taller that us?
Exploration of ideas requires teacher to prepare related questions. Teacher A used this approach more frequent than Teacher B. When asked if Teacher A prepared a set of questions prior to the lesson, she said 'no', but it came up during the discussion. It was spontaneous and it was natural for her because she has a lot of experience teaching this topic, and the issues that came out were almost the same. Teacher B also said that she did not prepare prior to the lesson but also it came naturally during the discussions. She added sometimes the questions came up after seeing the students' reaction and she saw the need to explore more and to assess their understanding. Basic science process skills that were inculcated using this approach were observation skills (OB), measurement and use of number (MN), making inferences (MI) and communication skills (CM). Making inferences skill were the most being inculcated through this approach. While skill to control variable (CV) is the skill most being inculcated among the integrated science process skills.
In the open laboratory inquiry approach, students were allowed to do their experiments on their own using the lab sheet as their guide. The students made their own decision on how to plan, execute and record the results. This approach managed to provide opportunities to inculcate the most basic science process skills (measurement and use of number skill (MN)) and integrated science process skills (experimenting (EX)).
Science Process Skill Demonstrated by Students during Science Class
Acquisition of science process skills was demonstrated by students in both schools. They differ in the intensity of acquisition of type of science process skills. These are dependent on the teaching approaches and activities carried out. The level of the skills was also analyzed through the transcription of the observation and informal interviews and test answers. Table 5 showed the frequencies of all the eleven skills that were demonstrated by students during science lessons. There are three types of observation skills; Type 1, using various senses to identify similarities and differences, Type 2, identify changes, and Type 3, observe using measurement. The acquisition of these skills was assessed during the teaching and learning process throughout the 16 science lesson being observed. Students demonstrated Type 1 observation skill (60.9%) most during lesson compared to Type 2 (21.7%) and Type 3 (17.4%). Observation skill type 1 are occurring more compared to type 2 and 3. Type 1 and 2 are qualitative observation skill whereas type 3 is a quantitative observation skill. For this skill to be inculcated, activities should be planned and using suitable teaching approach. By doing this the opportunity to acquire this skill was provided.
Classification skill includes action to group/categories/class according to specific characteristics. It also includes the ability to determine what kind or types of characteristic to group materials. Classification skills were found to be less inculcated and when it was brought up in the interviews with the teachers, they say it is true because the topic does not require them to do a lot of classifying. Nonetheless, the opportunity to inculcate this skill was still present when they were asked to classify animals into any category they feel suitable. The level of acquisition was also identified through the way these students classify them. They are classified as having acquired high level of classification if they manage to get three layer or more categories, moderate if they can classify only two layer and low if they can only come up with one layer.
Measuring and using numbers skill require students to measure using measuring instrument, get answers using formulas or do calculation. Students from both school showed moderate skill using measurement tools and a few of them was not very sure how to measure using a protractor and even some of them do not know what to measure. From the observation, students were able to do the experiment, the teacher helps them with the apparatus especially the power source. The teacher did not manage to help those who did not know how to measure using a protractor. From the observation, however, this skill is more towards students using the apparatus and reading the measurement using the right unit of measure. The Teacher has to create opportunities for students to acquire this skill in their science lesson by choosing suitable teaching methods and activities. This skill is best acquired by guided activities and facilitation by the teacher.
Making inferences skill includes the action of using the observed information to interpret, or make an early conclusion. This conclusion might be right and might be wrong. From the observation, it was found that this skill was only inculcated whenever the teacher asked the student to give reasons to their experiment's results. The teacher did not use the term 'inference' when asking students to give their reasons. Thus, the students did not realize that there were making inferences.
Making prediction includes action of using evidence from the past or present to predict what might happen and using pattern as evidence for forecasting. Findings showed that this skill were only inculcated when the teacher asked question for the students to make prediction. Both teacher asked students to predict what happen when given a situation without realizing that it is one of the process skills. They admit that they asked those questions just as an induction to the topic that day. This skill was inculcated indirectly in class. To make sure that this skill www.ccsenet.org/ass Asian Social Science Vol. 9, No. 8; 2013 54 does not get left out teacher will have to create the opportunity for students to acquire them. It is a guided process where teachers will have to ask questions or posed problem solving questions for the students to make predictions.
There are five actions that represent communication skill. Among the five actions for communication skill, action requiring the students to talk, listen and explain their ideas to the audience was the most frequent happening in class. It was found mostly while the students were discussing, or when questions arose while doing task or experiments and while presenting their task. This skill can be inculcated whether it is guided or not. But to make sure that it is inculcated; students should be given opportunity in class to demonstrate this skill.
Two most frequent actions of interpreting data that were demonstrated in class were stating the relationship between variables and making suitable conclusion using the information and data they have. This skill is a continuity of the skill of making inferences and it is one of the integrated science process skills. This skill would not be acquired without proper planning and guidance from the teacher. Opportunity should be created while teaching and doing activities.
From the observations, it was found that the skill to define operationally did not emerge during the class session. It emerged when the researcher took the participant-observer role as a facilitator to investigate whether the students were able to acquire this skill when given the opportunity. The findings showed that this skill will only be inculcated and acquired if students were asked to give the definition operationally. This skill is found to be most difficult because students found it hard to relate the definition with the experiment that they had done. Through guided and exploring questions posed by the researcher the students were able to come up with a statement of defining operationally. But if given the chance on their own the researcher found it doubtful if they will be able to acquire this skill at all.
Controlling variables skill was found to emerge before and during the experiment. The findings revealed that in School 1, this skill was not inculcated explicitly but in School 2, Teacher B purposely asked the students to identify the variables involved before doing the experiment. When asked why she did that, she said it was important to teach this skill explicitly so that the students are aware of the variables and would always make it a point to identify the variables before doing experiments. For Teacher A, she said the student will acquire this skill indirectly while doing the experiment and during discussion. And from the observation in School 1, this skill emerged while the students were doing the experiment. But from the informal interview with the students, the study found that the students were not aware which variables were manipulated and which were kept constant. They were not aware of the importance of identifying the variables and its implication when they want to make the conclusion to experiment.
Forming hypothesis also requires teacher to ask students to make hypothesis, it cannot be acquired indirectly. From the observation, both teachers asked the students what were their hypothesis to the experiment. The students were able to answer them because it is already in the lab sheet. When asked if the teachers feel if it's important for students to form their own hypothesis, they feel there is no need to do so, because all of the experiment already comes with the hypothesis to be tested.
The experimenting skill was found most inculcated in the classroom. This might be because of the topics taught that have several experiment activities. The findings showed that mostly all the students acquired this skill, and mostly were because they followed the procedure in the lab sheet directly and systematically. But the one thing that I found most interesting was that there was a group of students who did the 'fair testing' procedure to confirm their results. This was done by students in both schools. When asked why they did the 'fair test' exercise they said to make sure that the result is right.
Conclusion
This study implied that teaching approaches used in a science class can provide opportunity to inculcate science process skills. These skills need to be realized by teachers that it is important in the learning of science and it serve as a scaffold to other cognitive skills such as logical thinking, reasoning and problem solving skills. It is especially important that instruction to the task is clear and useful. Students should be aware the science process skills that were to be acquired and they should be guided through exploration questioning. This implied that teachers should always give guidance throughout the experiment or lesson in order for the students to realize they are actually learning to acquire the science process skills. This are supported by strong evidence from well-designed, controlled experimental studies which supports direct instructional guidance (Moreno, 2004) . Hardiman, Pollatsek, and Weil (1986) and Brown and Campione (1994) supported that when students learn science in classrooms with pure-discovery methods and minimal feedback, they often become lost and frustrated, and their confusion can lead to misconceptions. This study showed that even though teachers do not purposely www.ccsenet.org/ass Asian Social Science Vol. 9, No. 8; 2013 plan to inculcate science process skills in their lesson, it was found that the opportunity to inculcate science process skills through the activities were provided. Learning science is seen by many as meaningful if skills or knowledge is acquired in a constructivist approach, learning environment should be planned so that the learning and acquisition can be achieved. This study proved that skills which is abstract should be developed through the teacher's facilitating ability while teaching using any kind of approaches. Children should not be left on their own and hoped to be able to acquire certain skills without any intervention from the teacher. As Aulls (2002) observed in her research that the 'scaffolding method were not effective because students failed to make learning progress in a discovery setting.
Approaches in teaching usually involve activities which are students centered. Thus, the discussion approach managed to inculcate the most science process skills and from the figure it showed that all types of teaching approaches incorporate discussion making it the most suitable teaching approach to use to provide opportunities for the inculcation of science process skills. But two skills were not able to be inculcated which were measurement and using of numbers and defining operationally. These two skills need to be taught explicitly and plan to be taught in class and cannot be acquired implicitly. Thus, it is important that teachers make it a point to that the discussion activities should be planned and given guidance to inculcate these two skills.
The process of teaching and learning science that uses various teaching approaches in one science lessons has extra advantages in terms of providing opportunities for the inculcation of science process skills. It also manage to provide the students the opportunity to learn independently and throughout all the activities in class, the student manage to acquire at least some of the skills. The use of various teaching approaches is in juxtaposition to each other, for instance when the teacher uses the discussion, he or she needs to ask question to explore students' ideas and stimulate their thinking while doing the activities. Similarly, the use of open laboratory inquiry, discussions among students, students with teachers and exploration questions also takes place. Science teaching and learning process is a dynamic process, where the movement from one teaching approach to another occurs. It also not necessarily always occur in an orderly sequence. The use of various teaching approaches in a single lesson can create more opportunities for inculcation and acquisition of science process skills in the classroom. Figure 1 shows a representation of the inculcation of science process skills according to the intensity of it being inculcated formed from the results of this study.
This study also implies that without proper planning and guidance, the opportunity to inculcate, thus mastery or even acquisition of science process skills might not occur. If teachers take the attitude that the students will get it eventually in a science class, the goal of science education might not be achieved. Science teaching should be plan and taught along side with the aim of inculcating science process skills to ensure the acquisition of these skills among students. Vol. 9, No. 8; 2013 
